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I 



N the year 1769, a Bounty of fifty 
Guineas was voted to Mr. Weftgarth, 
for his invention of an Hydraulic Ma- 
chine, which was then ftrongly re- 
commended by Mr. Smeaton, as will 
be feen by his letter, dated April 29 in 
that year. 



Although, from that time, a Model has 
remained in the Society's Repofitory, 
no account of the Machine has hitherto 
been publifhed, by which the feveral 
contrivances can be clearly underftood, 
but Mr. Smeaton having obliged the 
Society with a full defcription, and cor- 
M 2 red 
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red: drawings of all the parts, the whole 
is now fubmitted to publick infpe&ion, 
as likely to prove of very confiderable 
advantage in many fituations, particu- 
larly among the Mines in various coun- 
ties in thefe Kingdoms. 

The Society, fully fenfible of the Merits 
of Mr. Smeatqn'S account, voted him 
their thanks, and a Silver Medal, for 
the particular care he had taken in the 
defcription of Mr. Weftgarth's Ma- 
chine, and for the attention he ha? 
fhewn to the views of the Society in 
this inftance. 



7t>e 
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The Reprefentation of John Smeaton, 
Engineer j concerning the HTDRAU* 
LIC ENGINE, invented by Mr. 
William We stg ar t h, of Co\t~ 
cleugh, in the County of Northumber- 
land, for raijing Water by Water* 

MR. SMEATON, begs leave to ad- 
vertife his friends and acquaintance, 
as well as all thofe who are defirous of 
promoting the fuccefs of good mechanical 
inventions, that they will find the En- 
gine, the Model of which will be exhi- 
bited by Mr. Weftgarth, to be highly 
worthy of their attention and regard ; 
being in his opinion, one of the greateft 
ftrokes of art in the Hydraulic way, 
that has appeared fince the invention of 
the Fire Engine., This Machine is found- 
ed on one of the moft fimple principles 
©f ftatics, viz. that of an heavier co- 
M 3 lumn 
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lumn of Water, preffing vrp, or. railing a 
lighter ; an idea, which though propor- 
tinably obvious, as it' is fimple, and 
therefore far from new, having been 
adopted by feveral eminent Mechan- 
icks; yet it has been referved to Mr. 
Weftgarth, to form the proper expedients, 
and obviate thofe difficulties, which at- 
tended the pradtical execution of machines 
intended to work on this principle ; and 
which contrivances are (as to my know- 
ledge) not only new and peculiar to Mr* 
Weftgarth, but which alone have contri- 
buted to its fuccefs : and therefore, though 
the whole compofition dependant thereon* 
is highly deferving a patent, or exclufive 
privilege, yet Mr. Weftgarth, chufing 
rather to exhibit and communicate his 
invention to the publick, feems, for that 
very reafon, the more highly deferving a 
reward from the patrons and encou- 
rages of art; and the more worthy of 

proper 
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proper notice, as he has not Tbeen hafty 
in communicating his invention until the 
Value thereof has fully appeared, by a 
number of Engines built at large and 
applied to real ufe. 

Independant of the Various draughts, 
experiments, andeflays on models, which, 
as I am informed, Mr. Weftgarth, had in 
hand, for years, prior to his attempting a 
Machine in large; I had the pleafure of 
feeing the firft compleat Machine of this 
kind at work, for draining or unwatering 
a Lead Mine, belonging to Sir Walter 
Blackett, at Colecleugh, aforefaid, in the 
fummer of the year 1765; fince which 
time, that Machine has been fhewn to 
all thofe who had the curiofity to fee it. 
He has now erected four others in the dif- 
ferent mines in that neighbourhood, one 
of which I have {ten, and all attended 
with equal fuccefs, as I have great rea- 
M 4 fon 
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fon to believe, not only from the nature 
of the conftrudtion, but from the report3 
of thofe for whom they have been ere&ecL 
This machine iff not only peculiarly 
adapted to the raifing of Water by Water 
for draining of Mines, but the fame prin- 
ciple can readily be extended to the raif- 
ing of Water for fupplying towns, gen- 
tlemen's houfes, &c. and univerfally for 
raifing Water from any depth, wherever 
a fall of Water can be procured ; and 
particularly in thofe cafes where the fall 
is great; that is, where it exceeds thirty or 
forty feet, it will, in my opinion, not 
only exceed all other known Machines 
in effe6t, but in fimplicity ; and that 
whether the quantity of Water to be ap- 
plied is great or fmall. I therefore think 
this Machine is not only very curious 
in itfel-f, but will be of great advantage 
to the publick. 

J. Smea*tonv 

Aujlborpe, 

April 29, 1769- 
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Defcription of the Statical HYDRAULIC 
ENGINE* invented and made by the late 
Mr. William Westgarth, of 
Colecleugh in the County of Northum- 
berland, by J. Smeaton, F. R. S. 



THE firft of thefe Engines, was com- 
pleated by Mr. Weftgarth, for the 
ufe of draining or unwatering a Lead Mine, 
at Colecleugh, belonging to the • late Sir 
Walter Blackett, Bart, whofe principal 
agent he was for that, and the reft of his 
Mines in that neighbourhood. It was 
firft fet to work in the year 1765, and was 
at once attended with compleat fuccefs; 
ajid I believe continues a working Engine 
at this day. In confequence hereof, he 
was called upon by the Miners of • the 
neighbouring Manor of Alfton-moor, be- 
longing to Greenwich Hofpital, to con-» 
ftrud Machines of the fame kind, in fuch 

iitua- 
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fituations as feemed elegible ; and three 
or four more of the fame fort, were alfo 
made with fuccefs in the courfe of three 
or four years, which induced Mr. Weft- 
garth to think of applying for a patent 
for the exclufive privilege of ufing this 
invention; but previous thereto, he was 
pleafed to advife with me concerning it, 
being at that time frequently in thofe parts 
of the country, as an ag^nt of Greenwich 
HofpitaL 

Much as I admired the ingenuity of 
Mr. Weftgarth's invention, I difluaded 
him from the thoughtsofu Patent; as it 
would take a length of time to be fuf- 
ficiently known, and the number of cafes 
in which it could be properly applied, 
were not fufficient to be likely to afford 
fuch a number of premiums, as might 
defray the expence of a Patent, with a 
profpect of advantage to himfelf and fa- 
mily. 
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mily. I therefore recommended it to him, 
as the Society for the Encouragement 
of Arts, Manufactures, and Commerce;, 
were, by handfome premiums and boun- 
ties, encouragers of all ufeful inventions 
and improvements, to communicate his 
invention to them, that it might be made 
publick ; in confidence that h^ would ob- 
tain a bounty for the fame, of fuch value 
as to the Society fhould feem meet : and 
in confequence hereof, I gave him a re- 
prefentation of the utility of his invention* 
with which, in the year 1769, he applied 
to the faid Society, and obtained a Boun- 
ty, upon conditiori he delivered to the 
Society, a working model, and a draught,, 
fhewing the conftru&ion of the Engine;. 
but as the death of Mr. Weftgarth, which 
happened not long after, prevented the 
ufefulnefs of the Machine, from being fo 
fuccefsfully fpread, as it other wife doubt* 
lefs would have been ; and as fome of 

the 
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the moft effential parts of the Machine!* 
cannot be feen in the model, without if 9 
being taken to pieces ; and the drawing 
not being accompanied with any literal ex* 
planation, nor the detail of it fufficiently 
made out. At the requeft of the Society, 
I have now fupplied thofe defects, that it 
may be publilhed in fuch a manner, that 
the utility of it may be feen ; and the 
means of making and applying it in a 
proper fituation, explained. 

The Hydraulic Engine, the moft in 
ufe in the Mines, is vulgarly called the 
Bob-gin ; and from the fimplicity and 
eafy application thereof to the fituations 
and purpofes of Mines, has been in 
ufe amongft them, beyond the reach of 
any traces concerning its origin : It con* 
fifts of a Waterwheel, moft commonly 
overfhot; a fingle Crank or Winch, at 
one or at both ends of the Axis as oc- 
casion 
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cafion may require, for the application 
of one or two balances, for the work- 
ing of one or two pumps. Nothing 
can be more commodious in mountain- 
ous countries, when there is often great 
plenty of fall, and not an abundance of 
water. 

There is however a limitation to the 
extent of the ufe of this Machine : for, 
when for the fake of making the beft 
pfe of a fmall quantity of water, it 
would require the Water- wheels to ex- 
ceed forty feet in diameter, or height, 
then they become fo heavy, unweildy, 
and expenfive, as on thofe accounts to 
be ineligible ; and they rarely exceed 
fifty feet *. Where therefore a rich 
Mine, a neceflity of power, and a fear- 
city 

* The largeft I ever faw, was in Cornwall, and forty-eight 
feefr diameter ; the largeft I ever conitrudbd is forty- 
/even fret. 
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city of water concur; in former times, 
(before the ufe of fire engines) they 
frequently placed Water-wheels of a mo- 
derate fize one above another; taking 
their water in fucceflion, and uniting 
their powers in one; but in this way, 
when more than two or three wheels 
are neceffary, the Machine flill becomes 
unweildy and expenfive*. It was there- 
fore 

* When I was firft in Cornwall, in the year 1757, I was 
there told of a famous Engine, that had been worked in the 
memory of thofe alive, but of which no traces were remain- 
ing; it was called the Tower Engine ; and confided, as well 
as I remember, of ten water-wheels, of twenty feet diameter, 
one above another, fo that it required a building in the form 
of a tower to contain them. Every water-wheel, being 
furnifhed with its proper cranks, they were all united in 
their efforts by two fpears common to all, which ultimately 
a£led upon two pumps. I faw myfelf, on that journey, two 
water-wheels one under, and taking its water from the 
other, which (if I rightly remember) were forty-five feet 
diameter each ; each working by a fingle crank, a fingie 
pump which lifted the water to each other. What an ex« 
pence might here have been avoided, had they been ac- 
quainted 
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fore a Defideratum, by way of fupple- 
ment to the water-wheel, to have a 
Machine on fuch a conftru&ion that 
would take in an unlimitted perpendicu- 
lar fall, with any quantity of water how- 
ever great or fmall * : And efforts have 
not been wanting to produce a ftatical 
Machine, whereby a heavier column of 
water might overcome and raife a lighter; 
but the means of conftrudting a Slide, 

Cock, 

quainted with Mr. Weftgarth's conftru&ion ; for befides the 
cxpenfe of machinery, that of cutting oat, aud fupporting 
the ground for the cafe, or cavity, wherein thefe wheels 
worked, being both under ground, will be feen by the ex- 
perienced Miner, to have been no fmall matter, 

* About feventeen years ago, I eredled an Engine upon 
Mr. Weftgarth's principle, at Templenewfam, the feat of 
the Right Honourable Lord Vifcount Irwin, in Yorkftrire, 
for ferving the houfe with Water, from an eligible fpring. 
The perpendicular defcent of the Water made ufe of as 
a power, was fixty-feven feet ; and the quantity ex- 
pended at each ftroke of the Engine, being only a fingle 
Pint, fhows how fmall a quantity of water, may be ufefully 

cm- 
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Cock, or Valve, whereby the preffure of 
the acting column, might be alternately 
left at liberty to a6t, and its adlion fuf- 
pended, fo as to do its bufiriefs without 
too much fridtion, or wear in confequcnce 
of it, was left to the invention of Mr. 
William Weftgarth, who happily con- 
ceiving the idea of conftru&ing a Hid- 
ing Valve in the form of a Cylinder, the 
a6lion of a column of water upon its ex- 
ternal furface, being equal all round, would 
have no tendency to drive it towards this 
fide or that ; And in this particular, the 
peculiar merit of his invention confifts. 

employed in this mode of conftruttion.— This Engine de- 
livers alfo a pint of water at each ftroke into the refervoir 
at the houfc ; which is elevated above the fpring, nearly 
half the perpendicular that the acling water defcends ; the 
diftance being about two hundred and fiity yards : and as it 
will go fix teen ftrokes per minute, the water delivered 
amounts to eight ' barrels, beer meafure; or fifty-five 
fcogfheads per twenty four hours. 

ME- 
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MECHANICAL DESCRIPTION OF 
THE ENGINE. 

"OLATE. No. i* is a fedu&ion of Mr. 
"*" Weftgarth's drawing, which accom- 
panied his Model ; it is therefore not to 
be confidered as a defign for an Engine in 
real fervice; but the Model being made 
to a fize fufficient to work, it will be 
equally comprehended by the intelligent 
artift, how it is to be applied, as if it was 
a .drawing of an Engine at large. 

AB is a working Barrel, which, for 
the fake of diftin&ion we will call the 
working Cylinder. 

C. denotes a Bucket or Pifton, with- 
out perforation*, being leathered upwards, 
N fo 

* A (mail hole through it, with a bit of leather upon it 
as a valve, was ufed by way of giving an occafional paflfage 
to the air from below upward. 
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fo as to prevent the water of a column 
refting upon it, from de'fcending, with- 
out the defccnt of the Pifton itfelf. 

CD reprefents a column of water 
refting upon . the Pifton, of any perpen- 
dicular height t that is required, or that 
the fituation admits of; being held in by 
the different lengths of pump-trees, that 
are placed above the working Cylinder * 
at the top of which is 

EF a Ciftern for receiving, water from: 
the fupply or fource. 

Now fuppofe for a moment, that the 
working Cylinder was open at the bottom r > 
that the Pifton fupported by its rod or 
1 pear. was flifpended by a proper chaia 
upon the arch head G, of 

GH the working beam, from whofe 
end H by a fimilar Chain, the fpear HI 

defcends 
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defcends down to I, which denotes the 
Bucket of an Engine-pump, with valves 
or falls, opening upward, as in common* 

KL denotes the working Barrel of a 
common Engine-pump; which is placed 
within the preffure of the atmofphere, 
above the bottom of the mine or (haft, with 
as many lengths of pump-trees upon it, as 
will bring it up to the level of the drain, 
or fough, by which the water of the 
Mine is to be difcharged. The Trough 
MN is fuppofed to discharge the water 
from the Pump, into the Cittern O, placed 
at that level. Now it is evident by the 
conftrudlion, that if the column of water 
CD is of a greater hydroftatical weight, 
than that in the column of the Pump, the 
heavier column will overcome the lighter ; 
and the -column CD by defcending, will 
raife the column of water in the Pump, 
and difcharge it into the CiflernO: and the 
N 2 Pifton 
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Pifton C will continue defcending, until,, 
to prevent its getting below the working 
Cylinder, the arch head G is flopped by 
its pin at a ; and in this pofition the Ma- 
chine muft ever remain; without the in- 
tervention of art. 

If inftead of the working Cylinder be- 
ing open, as firft fuppofed, it Is connedled 
with the pipes, b, d,e, f, which for the 
prefent moment may be fuppofed all open; 
then, if the feveral cavities under the 
Pifton, be fuppofed filled with water; this 
water, having free paffage out at f, will 
not impede the defcent of the Pifton, but 
difcharging itfelf at f, rife up at the Cif- 
tern O, until it runs over at the difcharg- 
ing place g, and there runs off into the 
fough, along with the water discharged 
from the Pump. The Pifton will ne- 
verthelefs remain in the fame pofition 
wherein we before left it. 

Suppofe 
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Suppofe V to be a cylindrical valve, 
made to Aide up and down upon the out- 
fide of another hollow Cylinder; and that 
by means of fquare holes through the fame 
as repreientcd under the valve V, the 
water communicates freely from the pipe 
d, to the pipe e, then there will be no- 
thing to hinder the effect I have juft de- 
cribed. But if we fuppofe that the valve 
V, is Aided down, fo as to cover thofe 
holes, and at the fame time, another kt 
are opened above the Aiding valve, per- 
fectly fimilar to the former; but that 
there is a diaphragma, or flop in the bore of 
the inner Cylinder, betwixt thofe two fets 
of holes ; fo that there is no communica- 
tion for the water, from the upper to the 
lower part of that Cylinder; then if there 
is by this means a communication opened 
between the pipe d, and the pipe h, 
through the upper fet of holes; and alfo 
an open communication from the pipe h, 
N 3 through 
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through the pipe i, to the pump-tree at 
k; if the weight of the fpear HI is 
heavier than that of G, C. and fufficient- 
ly fo to overcome the fri&ion of the Pif- 
ton, Bucket, &c there will then be no- 
thing to hinder the Bucket from afcend- 
ing, becaufe the weight of the whole 
column DCb is fupported and flopped 
from flowing out through the lower fet of 
holes by the valve V, which now covers 
them : and there being nothing therefore 
to hinder the water difplaced by the afcent 
of the Pifton, from making its way pro- 
greflively from the pump-trees at k, 
through i, h, d, and b, and fo filling up 
the fpace left by the Pifton ; it will con- 
tinue rifing, until, to prevent the Pifton's 
getting out at the top of the working Cy- 
linder, the Arch Head H, is flopped up- 
on the fpring frame by its pin at x ; and 
here again it muft remain, until a new 
modification of the parts takes place. It 

is 
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Is obvious, that if the valve V, is Hid 
up again into the fituation the figure 
reprefents it, that the column DCb 
again preponderating, will make a frefh 
ftroke^ and fo Mies quoties. 

It is now proper to enter into a more 
particular explanation of the cylindrical 
Valve; and as Mr. Weftgarth has given 
no enlarged drawing thereof, I have en- 
deavoured to fupply this, by what is con- 
tained in Plate No. 2. wherein Fig 1, re- 
prefents the fe&ion, and Fig 2, the plan 
thereof, the letters refering to the fame 
things in both, 

AB, BA, reprefents the fe&icn of the 
Aiding vaWe marked V, in the Plate 
No. i. being an hollow Cylinder, truly 
bored in the infide; and open at both ends. 

N 4 CD 
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CD, EF is alfo an hollow Cylinder 
whofe external furface is truly turned and 
wrought ; fo that the Valve may jufl Hide 
eafily upon it, without flicking in any part, 

CG, DG and EG, FG fhew two 
flanches caft in the folid upon each end of 
the internal Cylinder ; which is in reality 
made of two pieces, for the fake of getting 
the external Cylinder upon it ; each piece 
having its own bottom : thefe are joined 
together by fcre\ys, with a piece of thin 
leather, or oiled parchment between them. 

HI is the bottom of the part of the 
Cylinder FHIE; and KLMN, is the 
bottom of the part of the Cylinder, 
CKLMND, leaving a groove round 
the Cylinder, whofe fe&ion is O P : and 
thofe bottoms form the folid diaphragma,or 
flop, by whiclrali communication of rtater 
between the upper cavity of the, Cylin- 
der and the lower, is cut off from the lower. 
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Qjt^Q, fhew the places of three of 
the four fquare ppenings, that are pierced 
through the fides of the upper cavity of 
the internal Cylinder, and which, in this 
pofition of the cylindrical valve are cover- 
ed thereby. 

RRR, fhew the places of three of 
the four fquare openings, pierced through 
the fide of the lower cavity ; and in this 
pofition of the valve, are fhewn as open. 

ST ? fhews an iron bar affixed to the 
valve, and working through two flits cut 
through the under part of the interior 
cylinder, as VW, VW; this bar be- 
ing laid hold of at the hole X, by an up- 
right bar connected therewith, and its 
lower end with the lever, marked lm, 
in Plate No. i. it is mariifeft how the 
motion of the valve V is managed by 
the rod attached to the lever lm, 

whofe 
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whofe end m, coming out into the wa- 
ter of the open ciftern, and being there 
laid hold of by the upright rod, the mo- 
tion of the valve up and down, can be 
communicated from the common Tumb- 
ling Geer, as ufed in the Fire Engine ; 
and the valve is made to open one fet of 
holes, and fliut the other alternately, at 
the end of each ffroke of the Engine, by 
means of the plug frame P Q^ depend- 
ant from the little arch R, upon the work- 
ing beam, in the fame way as in the Fire 
Engine, which is diftin&ly fhewnby the 
figure itfelf. 

In confidering the particular conftruc- 
tion of the valve Plate, No. 2. it is taken 
for granted, that the joint between the 
cylindrical valve, and the infide cylinder 
upon which it Aides, is perfectly water 
tight, notwithftanding its Hiding motion; 
for if we fuppofe it not perfe&ly fo, then 

the 
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the water a&ing through the holes Q^ 
C^Q^and percolating through the cre- 
vice between the cylinders, will in effect 
open a partial communication between 
the tipper cavity and the lower; and con- 
fequently whatever this quantity is, will 
be a conftant wafte of water, from the 
fource to 'the ciftern O, without doing 
any work : and though fuperior artifts 
might poffibly efted: fuch a movement, 
yet it is not to, be expedled from the fort 
of workmen ufually employed about hy- 
draulic Engines in mines ; and even if 
effected, as the continual wear of the 
parts would render the cavity of the valve 
larger, and the internal cylinder lefs ; 
without fome principle of accommo- 
dation to the rigidity of the materials, 
if delivered water tight out of the 
artificer's hands, they could not be ex- 
pected long to remain fo, after being in 
life. Such a principle of accommodation, 

Mr 
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Mr Weftgarth's ingenuity and fagacity 
provided, and introduced in the follow- 
ing manner. 

The groove OP, is fhewn to contain 
the fe&ion of a leathern ftrap ab, 
fuch leather as bridle-reins are made 
of, is fit for this purpofe; a piece is 
cut, whofe breadth is the fame as the 
height of the groove, and whofe length 
is about an .inch, ox rather better, 
longer than the circumference of the 
Cylinder- The two ends are to be 
thinned off in form of a wedge, but when 
brought together and overlapped, they will 
form nearly the ordinary thicknefs. A 
ftrip of thin plate copper is alfo to be 
provided, whofe breadth is fuch as to go 
freely info the groove, and whofe length 
is fomewhat lefs than the circumference 
of the Cylinder ; fo that the leathern 
ftrap being put into the cylindrical valve, 

and 
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and the ftrip of copper (rendered circu- 
lar) within it, the two ends of the cop-^ 
per are not to come quite in contract. 
The ftrip of copper being fuppofed to 
have been rendered elaftic by being well 
hammered, and fet to a- circle larger than 
that of the valve ; when the ftrap is 
confined within the Aiding valve, and the 
ftrip of copper within the ftrap, the con- 
stant endeavour of the copper-flip will 
be to enlarge the circumference of the 
ftrap; and by caufing it to ftick cfofe 
to the internal circumference of the valve, 
it will clofe the joint between that and 
the external furface of the internal Cy- 
linder ; and effedlually prevent the wa- 
ter getting down between the two Cy- 
linders; and will enlarge itfelf in propor- 
tion to its own wear, and that of the 
brafs work wherewith it is in contract. 

Furthermore, 
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Furthermore though all communica- 
tion is by this means prevented from the 
upper immediately to the lower cavity; 
yet if the water acting through the holes 
Qg(>> and through the crevice QE, 
QF, is not flopped by a water-tight 
joint between the upper end of the valve 
BB, and the flanch FG, EG, the 
water, making its way there into the 
general furrounding cavity, that contains 
the whole valve, will be at liberty to get 
through the lower holes RRR ; and 
thence into the Ciftern O ; of the gene- 
ral defign N & i . In like manner when the 
valve is down* if there is not a water- 
tight joint between the lower end of the 
valve AA, and its feat upon the lower 
flanch CG, DG, the water would 
cfcape from the furrounding cavity, 
through the crevice between the two 
Cylinders, and through the holes RRR, 
into the faid Ciftern O. To prevent 

which 
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which, Mr. Weftgarth, has introduced 
rings of flat leather upon both the 
flanches, to make good the feat of the 
valve, whether up, or down ; which rings 
of leather may be held down by brafs rings, 
whofe fe&ions are reprefented at yy, 
zz, confined down by fcrews : and thefe 
flat leathers ferve a further purpofe ; for 
being made about half an inch larger than 
the circumference of the flanches, thofe 
borders turned up, maintain a water-tight 
joint, between the valve and the general 
cavity in which it is lodged ; marked in 
Plate No, 1* nq, and by unbolting and 
taking off the fide pipe ST, the valve 
may be got at, taken out, and infpedted 
at pleafure. 

At W is reprefented a round block of 
wood, which by a fcrew can be lowered 
at pleafure; and as it is introduced in Mr. 
Weftgarth's drawing, needs fome expla- 
nation 
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nation. I conceive it to be an expedient 
peculiar to the model (of which the draw- 
ing, as I have already hinted, is the de- 
fi£n) to regulate the rife of the pifton ; 
which as it cannbt rife fafter, than the 
water can get round, from above to be- 
low it j by letting down this piece of 
wood, the paffage i, can be fo ftfaightened 
as to prevent the Pifton from rifing fo 
fuddenly as to diforder the Working Geer. 
This in the work at large, is fcarce necef- 
fary ; becaufe this matter may be fuffi- 
ciently managed by the poize of the parts ; 
whereas in the model, the fri&ion bears 
fo great a proportion to the whole power, 
that a fmall difference of refiftance, will 
either make the Machine ftick faft, or 
allow it to go with too much rapidity ; un- 
lefs there is fome curb upon it that will 
take place in proportion to its velocity. 

To give the ingenious reader fome idea 
of the real proportion of the parts, it may 

be. 
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t)e. proper to fay, that in the Colcqleugh 
Engine, according to the beft of my me* 
mory, the working .Cylinder was ten 
inches diameter, the defcending Pumps 
were from twenty .to thirty fathoms j ?md 
when the column of the Pump, was about 
half the hydroftatical weight of the de- 
fcending column, the Engine would go 
ten or twelve strokes of ieven feet each,, 
per minute. 

The working Beam was about twelve 
feet long. 

The water fhewn in the Ciftern Y X 
Y, in the^ Model, is to reprefent the wa- 
ter generated in the mine; and fr-om 
thetice flowing to the Pump-foot at Z ; 
to which is fuppofed to be annexed a 
proper length of fusion pipe, according 

to circumftances.* 

O N.B, 

* On feeing this Engine in the Year 1765, Mr. S. fug- 
gefled to Mr. W. that if this Engine, inilead of the Great 

Levef 
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N. B. It may be proper to remark, 
tnat the fcale of the valve, Plate No;. 2. 
is fixteen times larger than that of No* i. 
and that a valve of four inches diameter 
is found fufficiently large for a working 
barrel of eight inches; 

Lever was made to work with a Wheel : and inftead of the 
long Spear going down the defcending Pump trees, the Pif- 
ton was made to communicate with the main chain through 
a collar of leathers, or Stuffed Collar, in the manner of (what 
is called) a Jack Head Pump; that then the whole of the Ma- 
chinery would fland together juft above the Level or Sough, 
and there would take up lefs room f as the work might in 
general be comprehended within the limits of the Shafts 
and the defcending Pumps might alfo be of a letter bore, and 
be fixed in a corner of the Shaft, and therefore be upon the 
whole, much more convenient for under-ground works; and 
in this mode, the lateft Engines of Mr.Weftgarth,, wereaftu- 
ally conftru&ed with fuccefs. 
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ERRATA. 

^age 1 1 line i. for next, read/r/7. 

39. 6. for tf you Society will, read if your Society njuiH f 

io8. lafl: line after/tf/r, read water* 

182. 2,3. for proportinabIy> read proportionality. 

289, at the end, add 1789. 

323. 16, for horizotial, read horizontal* 

381. 10. before Smith, add * 



